Abstract: Strong forces lead to a withering of academia as it exists today. The major causal forces are the rankings mania, increased division of labor in research, intense publication pressure, academic fraud, dilution of the concept of`university', and inadequate organizational forms for modern research. Academia, in a broader sense understood as`the locus of seeking truth and learning through methodological inquiry', will subsist in dierent forms. The conclusion is therefore pessimistic with respect to the academic system as it presently exists but not to scholarly endeavour as such. However, the transformation predicted is expected to be fundamental.
Based on these considerations, it seems almost ridiculous to ponder about a possible disintegration or withering of academia. However, there are several aspects indicating that academia is not as sound as the above observations may suggest and that academia as it exists today could radically change and might even disappear.
Forces Undermining Present-day Academia
The following six aspects are the most important contributors to the withering away of academia. It is not denied that some of these aspects may also bolster the position of academia. The intention is, however, to focus on the more neglected forces tending to undermine academia. The six aspects are closely connected and often interact with each other. Nevertheless, it may be useful to consider them separately.
1. The substance of scientic research matters less and less as externally dened measures of`output' take its place. Today, in many disciplines, the importance of a scientic idea and the position of a scholar are dened by rankings. What matters nowadays is the recognition produced by a general rankings system, normally based only on the quantity of scientic output in scientic journals, disregarding books and other forms of publication. To the extent quality is considered at all, it is done by counting the number of citations. Rankings provide simple measures of relative position in science, an aspect said to be particularly useful for scholars in other disciplines and public decision makers. However, rankings are faced with many serious problems (they are extensively discussed in Osterloh/Frey 2010 with a large number of references). For example, they disregard the simple fact that works are often cited because they are considered to be wrong and not because they are taken to be a valuable contribution to knowledge.
Rankings have become of ever greater importance not only in the natural sciences and medicine but also in the social sciences, in particular economics.
1 Professors are appointed, grants are received, and departments and whole universities are evaluated on the basis of publication rankings.
In many cases, the decision makers involved do not take the trouble to read the respective works or to consider how much they contribute to our knowledge. To evaluate a scholar today it generally suces to count the number of publications in journals of the top category (A+ or at least A).
Little or no eort is made to evaluate the scientic interest of the publications, or to think about the potential importance of a publication for future research and society in general. Dependence on rankings has been substituted for consideration of content.
Another factor pushing academia away from scientic substance is the now prevalent policy of taking the sum of outside funds acquired as a 1 The author is an economist and therefore knows about the situation in this eld. Therefore, most of the examples given are from economics. 287 measure of scholarly output. A scholar is taken to be the better, the more money he or she brings into academia. While this may be correlated with scientic achievement, this need not necessarily be the case. It is well known that good social connections and personal`selling' ability in this respect often matter more than serious scholarship. Evaluating scientic worth by attracting funds is likely to lead to distortions, favouring`busy-bodies' and economic entrepreneurs over intrinsically motivated researchers.
The emphasis on rankings and attracting outside funding is necessarily perceived to be controlling by individual scholars. As a consequence, the intrinsic motivations for research is crowded out. It is known that reduced intrinsic motivation leads to less innovative research (Osterloh/Frey 2000; Frey 2000 ; Azoulay/Gra Zivin/Manso 2009). Measuring the quality of scholars in this way also means that teaching becomes of secondary importance. Already today, young scholars are ill advised if they devote much time and eort into teachingit is the number of publications in top journals which determines an academic career. 2 2. Modern scientic activity is based on a marked division of labour. The scientic production process has increasingly been divided into neatly separated steps. For instance, in economics, it has become customary that a young scholar, usually a graduate student, collects the data, a second scholar undertakes the econometric analysis, and a third scholar interprets the results and writes the paper. As a consequence, single authorship has become an exception; an increasing number of papers have three, four or even ve authors. Each of them formally acknowledges full responsibility for the content of the paper. However, realistically none of the individual authors can condently judge whether the other authors have done their work carefully and sincerely. The division of labour has led to a more efcient and rapid output of scientic results but favours partial views and discourages comprehensive considerations. Each participant in a particular scientic endeavour has to trust that the others do their work carefully.
Such reliance on trust may be well taken, but there is certainly no guarantee, especially when all the authors are under strong publication pressure.
There is an analogy to the nancial meltdown. Bankers giving mortgages to homeowners without adequate securities had little or nothing to do with the bankers constructing the respective derivatives and the same holds for the traders selling them to other banks and the public. Few actors bothered to consider the systemic risks produced. A similar problem may occur in academia when the production process is dissected and few, if any, academics are able and willing to consider the overall picture.
3. Publication pressure has strongly increased in academia over the past decades as a result of more intensive globalized scientic competition. This pressure has produced a strong rise in scholarly outputs in terms of publi-cations, but it is not clear whether the quality has also risen or if it possibly has decreased.
3 The incentives to publish are not necessarily the ideal ones to gain valuable new knowledge. The need to publish as much and in as highly ranked journals as possible may inuence the choice of:
• Subjects studied. The subject should be manageable and able to produce publications within the short time span given by the grant received or the position gained whereas content is of lesser or even no importance.
• Methods used. For instance, to use already existing data is less risky than to collect one's own data.
• Type of collaboration. It is useful to team up with already established scholars in order to raise the chance that a paper is accepted in a wellranked journal.
• Presentation of the results. An eort must be made to`sell' the results as novel and relevant, although there is an incentive to suppress the works and insights of competing scholars. This applies in particular to contributions by lesser known academics, in less prominent journals, and by scholars from other disciplines.
• Extent scholars are ready to engage in`academic prostitution', that is, to revise their paper according to the`suggestions' of the referees even if they know that they are questionable or even plainly wrong (see Frey 2003) .
The stronger the publication pressure, the stronger are these deviations from how scholars are ideally assumed to behave (Anderson et al. 2007 ).
Overall, such practices undermine the claim of academia to pursue true knowledge.
4. It can be predicted that academic misconduct and fraud have increased over recent decades.
4 The major reason is not that scholars are less moral then they used to be. Instead, the incentives to cheat have greatly increased due to higher stress in academia. 3 In Australia, for example, the pressure to increase the number of publications resulted in a decrease of citations per article, that is, presumably a reduction in quality (Butler 2003). 4 The most recent case attracting much attention relates to the famous primate researcher Marc Hauser of Harvard University who admitted to be guilty of science misconduct. If, in contrast, they decide to resort to fraudulent behaviour, they have to consider the probability of being detected and the size of the punishment. The expected punishment for fraudulent behaviour tends to be negligible because it is not likely that a well-executed deception will be detected. For example, it is dicult or even impossible to nd out whether the data collected have been slightly manipulated in order to produce the desired result. However, even if the manipulations are detected, the punishment is likely to be minor. The academic institutions in which the assistant professors work have an incentive to suppress the fact that fraud took place because it taints their reputations. They therefore tend to cover up the fraud and just ask the respective scholars to silently leave.
Moreover, the culpable scholars can adduce a large number of defensive arguments why the`error' happened. In countries rich in litigations, a university does not nd it easy to legally prove a wrongdoing and therefore prefers to cover up any fraud (Enders/Hoover 2004) . In the worst case, the wrongdoers are dismissed, which leaves them in the same situation as if they had not resorted to fraud. They have to leave academia.
Normally, the sectors outside academia have little interest in what they often consider internal scholarly disputes, so that a dismissal has little or no negative consequences for the future careers of cheaters.
A benet-cost comparison of the two courses of action suggests that due to the heavy publication pressure, a choice between`cheating' and not cheating' in many cases will be decided in favour of the former.
It might be argued that the situation is much dierent for accomplished scholars with tenure. It is true that such scholars do not face dismissal.
Nevertheless, they nowadays are also under considerable pressure to keep up their publishing rate. A scholar who published much in the past is expected to keep on doing so; otherwise, that particular scholar is accused of becoming lazy. Such scholars therefore are not immune to committing fraudbut they do it in dierent ways than assistant professors. For instance, they ask their graduate students to collect data, but, as long as the data collected are not in direct contradiction to the theories they want to communicate, they have no incentive to seriously check the research despite the fact that they sign as co-authors. Only in rare cases are senior authors made responsible for the fraud of co-workers because everyone understands that they cannot monitor everything. The recent scandals by fake stem-cell lines produced by Hwang Woo-Suk or the duplicated graphs by Jan Hendrik suggest that it is relatively easy to publish in the most prestigious journals such as Nature and Science using fabricated data. Although falsied experiments in principle can be detected, there are few incentives and possibilities to undertake serious replications in the social sciences (see Hamermesh 2007 for the case of economics).
There are many (additional) ways to commit fraud in academia. It includes stealing ideas from other scholars; the fabrication, falsication, modication and theft of data; suppression of references to the work of others; exchange of favours to become an author of a piece of research by oering money, authorship in another paper, or even sexual services. Plagiarism of texts, while much discussed (e.g. Posner 2007; Enders/Hoover 2004) seems to lose importance due to the development of powerful antiplagiarism software raising the detection probability of the plagiarism of texts.
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It can be expected that, due to the higher publication pressure now prevalent in academia, fraud is committed quite oftenor at least more often than academic institutions allow us to believe. This prediction has rarely been seriously analyzed based on empirical facts. The meta-analysis by Fanelli (2009) collects 18 surveys that met the necessary criteria. Two percent of the researchers questioned were willing to confess to having acted in a clearly fraudulent way. However, lower-level fraud is more extensive.
About 10 percent admitted questionable practices such as dropping data points based on a gut feeling or failing to present data that contradict one's previous research. The gure for questionable research practices applies to 34 percent of researchers. When it came to airing suspicions about other scholars, the number for serious fraud strongly increased. The meta-analysis suggests that 14 percent of researchers have seen their colleagues fabricate, falsify, or modify data. Fanelli (2009, 1) believes that it appears likely that this is a conservative estimate of the true prevalence of scientic misconduct. Although Fanelli's research collects the best evidence presently available, it concentrates almost exclusively on the natural sciences.
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Little is known about the extent of fraud in the social sciences. On the whole, there are only bits and pieces of evidence. submitted for funding. As a result, compared to a system with less fraudulent behaviour, a larger share of unsuited persons populates academia, and research is too much guided into unfruitful and wrong directions. Most importantly, the high reputation and the almost`sacred' nature of scientic research and of its insights may break down, contributing to a meltdown of academia. 5. A quite dierent force contributing to a withering of academia relates to the public good nature of the concept and name of`academia', in particular of`universities'. Due to the demand of a highly competitive environment to attract as many paying students as possible, universities have engaged in aggressive sales pitches and have transformed themselves into for-prot universities (Economist 2010a). They have lowered their standards in order to attract a larger number of students paying. It is not unheard of that students who have to pay a considerable amount of money believe that they have acquired the`right' to pass their exams and to be rewarded with a degree upon completion of their studies. This holds in particular for the countless summer courses for foreign students as well as for the numerous Executive Masters in many dierent areas going far beyond Executive Masters in Business Administration. These students are not expected to gain the same level of education and aptitudes as the`normal' students, but they prot to the same extent from the high reputation of a particular university.
The high reputation of a university is a public good shared by all professors and present and former alumni but it is undermined by having too many students of lower quality. The leadership of a university with a high reputation of course is aware of this fact and seeks to maintain quality.
However, the countervailing forces are strong because the pernicious eect of diluting the good name of universities is only visible in the long run (after most university presidents have already left). In contrast, bringing in paying students raises short-term revenue that can be used to enlarge the university and to therewith bolster its prominence.
6. Traditional academia may also wither away because the existing organizational form is no longer adequate for the way academic activities are undertaken today. Scholars no longer need to be at a particular university in order to benet from a research environment. Today, leading scholars have most research contacts with colleagues from other scientic institutions instead of their own. Also, they no longer need the facilities of their own university, in particular its library, as they can access all they need via the Internet. In addition, the globalization of research has made scholars more mobile and as a result many simultaneously belong to various universities and scientic venues at the same time as can readily be seen from the many aliations indicated in publications. The advantage of`place-based' universities disappears (Economist 2010b).
Students also have disassociated themselves from particular universities when they take their courses online and combine courses from dier-ent universities. Although they get their certicates from one particular university, their education is a reection of many dierent sources. In principle, the body giving the certicate need not oer any courses at all and need not even be an academic institution.
It may also be doubted whether the strong pressure to engage in cooperative research is as benecial as is commonly claimed. Presently, scholars are pushed into`clusters' and other research groups. Yet there is evidence that this does not promote good and innovative research (see Osterloh/Frey 2010 ).
The precarious unity of research and teaching is further undermined.
Pure`research' universities have become common. This means that universities involved in teaching are second-class, leading to de-motivated scholars. In contrast, successful scholars at research universities get many additional benets, not only in terms of income. Ivy League universities now grant their full professors a sabbatical every third, rather than every seventh year (Economist 2010b).
Both with respect to research and teaching, the traditional universities have lost much of their traditional functions. This contributes to the withering of academia as understood today.
The six forces undermining present-day academia have all become increasingly important over time. I do not argue that they did not exist in the past; the picture of an ideal traditional academia is certainly mistaken. However, the undermining forces discussed have gained in strength. There may well be a`tipping point' situation. The existing establishments of academia may seemingly ourish while the forces leading to their disintegration are hardly visible, and partly suppressed. A sequence of shocks, such as well-publicized cases of major fraud in academia, may lead to a sudden change in view. Academia may then receive bad press, be ridiculed, and quickly lose ground. Under these circumstances, the forces presently supporting the existing academic community will be undermined. In particular, having a century old tradition may prove to be a disadvantage instead of an advantage because it may suggest that it has outlived its usefulness. The large nancial resources owing from government and the private sector into the academic sector may suddenly be interpreted as a striking example of waste. The high reputation presently enjoyed may make it a particularly attractive target for destruction as it showers attention on the persons acting as destroyers. The great achievements of academia in the past may well be reinterpreted as purely negative. For example, the great insights gained in nuclear physics may mainly be perceived as contributing to the destruction of nature and mankind.
3. Where Is Academia Heading?
It would be mistaken to assume that academic activities would vanish and all science disappears. The need to seriously and methodically deal with the problems in our world certainly remains. However, if the arguments discussed above are valid, the institutional character of academia will fundamentally be transformed. 9
In particular, the trend towards large, well-funded university campuses and huge research centres with the concomitant building structures will disappear.
On the basis of the six undermining aspects discussed above one may speculate in what direction this transformation will go.
Rankings and outside funding
The rankings mania may be expected to lead to more and more rankings, which then will be aggregated to super rankings and super rankings of super rankings . . . until it becomes clear to everyone that numerical evaluations of academic research lead to nothing, and people return to evaluate the content of science. Signs are already visible. Good researchers now seek to collaborate with`interesting',`promising', and`extraordinary', colleagues irrespective of how these scholars are ranked.
There may come a time when decision-makers at research institutes, faculties and universities doubt whether a continuous increase in outside funding is indeed desirable. Instead of enlarging the size and the academic hierarchy going with it, the advantages of staying small but to produce innovative and challenging research may, may be appreciated.
Division of labour in research
It is dicult to conceive that this tendency will be discontinued. However, it is likely that`specialists on systemic eects' trying to understand the overall picture will emerge and will be trained. The constant demand for interdisciplinary research points in this direction. However, under the present conditions, it essentially means the end of a career for a (young) scholar because the rankings are dened in terms of contributions to a particular discipline. Only some older scholars, who are less in need to meet the publication demands by the present academic system, can to some extent aord to work seriously in an interdisciplinary way.
Publication pressure
The emphasis on quantitative publication and mechanically structured qualitative measures is likely to end when it becomes clear that it does not create the most relevant and insightful scholars (Osterloh/Frey 2010) .
To accept open-access publications on the Internet with minimal or no interventions by referees may be a rst step.
An extreme and idealistic solution would be to publish scientic contributions anonymously. After all, it should not matter who wrote an article but only whether its content enlarges our knowledge. There are, of course, many problems with such a solution. An obvious one is that scholars would no longer have an extrinsic incentive to publish. Nevertheless, the force of this incentive argument should not be overestimated. in the responsible conduct of research. These recommendations are certainly helpful, but it is doubtful whether they are eective. As pointed out above, the scholars and universities involved have an interest in not revealing the academic fraud but to suppress it. They therefore will engage only half-heartedly in the recommendations just listed.
University image
The term`university' has already been diluted to a large extent. In many countries, lower level institutions may ocially use the name though their research performance is clearly not of the same standard as traditional universities. For scholars who plan to be active in the future, the reputation of the university in which they work will be of little importance as their own prestige will depend more on their personal achievement. They have little reason to oppose the dilution of a university's reputation and name because they are no longer committed to one particular university but are associated with several academic places. This development is likely to continue at an even more rapid rate until the title of`university' is no longer of any value.
Dissolution of universities
The existing universities with their campuses and buildings are likely to slowly disappear and virtual identities take up the role of a`scholarly community', which is no longer related to a particular venue at a particular place. These communities are likely to be loose associations and may often only exist virtually. This means that the individual scholar's position is rearmed compared to the situation in hierarchically organized research units.
Conclusion
I have argued that there are strong forces undermining the present-day academic system. The major forces identied are the rankings mania, the increased division of labour in research, the intense publication pressure, academic fraud, dilution of the concept of`university', and the independence of scholars and students from particular universities. These forces are seen to lead to a meltdown of academia. In particular, the present university system is expected to radically change and thus a century old tradition to die.
Academia in the broader sense, that is,`the locus of seeking truth and learning through methodological inquiry', will continue to subsist in dierent forms because it performs a vital function in society. The particular forms it will take are yet unknown. However, it can be expected that the future of innovative research in many disciplines, in particular in the social sciences, lies in smaller rather than in the bigger units presently promoted. The large university campuses and huge research centres with the concomitant building structures and administrative hierarchies tend to disappear.
The conclusion therefore is pessimistic only with respect to the academic system as it presently exists but not to scholarly endeavour as such. However, the transformation predicted is expected to be fundamental and to perhaps take place sooner than one might think.
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